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[0 0 12] 

(4) *V=L-n,ftn&l 0 2 i lCfcV>T, (SftMSPl 0 2 g&CT#?> h£ 
|?T*:£#>3 (##S i g 1 7#JR0 o 

[0013] 

^;i/fi#lC^g|t*S AD (Analog-Digital) n > A- # 10 3d ±S&CZ) 
0 5 8 ICfcttSte^aM&JgTF© (D ~ (5) fC*^ J; 3 y ^IC J: y f? 

&e>r£lC#-e££ 0 r(3D0 5 7tc^1v1-=l- K«%«*T?tt. Hf3*©H5 8 
©A- 3- K^BJft^a&c£VNTT-*-n ^4ra£?T&oTV^S&# (flF# 1 0 2d 
, 102eMl02f#i) oVnT, f>f^^^aS:^otV^. 
[0 0 14] 
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(1) 05 8©/t-3- FWtM^WSDWr&tmm^ LD 1 0 3 a - lfr<b<D 
l/—*fyt*:m^T, 3if U =f> ^ ^ — 1 03 aL-2<DmmtZ£V A-n- F10 3 
£j£SE£-a\ r<Z)A-n- K 1 0 3 fribOKMyh*. 1 0 3 b T-^ftU 

(2) JfUfflSl 0 3 o\ZX^%mi 0 3 b ^e>tf>*HCf§-^Co V^*&M&ii «B 

A/Dn>/\*-# 1 0 3 d^T'^V V Z )W > ^ U > 

[0 0 15] 

(3) 51ES1 0 3 e, 10 3 f \Z J: y IM^rii^S tlfe A/ D 3 > 

# 1 0 3 d^tf)^ V$ ^m^K-D^T. MIISl0 3h, 1 0 3 i KX 

BP*>, MWl0 3htij:, A/D3>A-^! 1 0 3 d frt>Ajj£nt=.m 

ffimm^A£Lxm±i-tz>o mfrmmmi o 3 gx&. a/dh>a- 
#103 d^A^stifcfg-JHc-D^T t 1 mmmm^tit^m^tmm^tix^ 

[0 0 16] 

(4 ) ny^V-Z 10 3 1 fC&^T, 1 0 3 g, 10 3 h^^tf) 

(5) IpgStMSl 0 3 j IC^VNT, frf^©H5 8lC£tf£l|iftM51 0 2 gtf> 

^-££|s!*ai{c. ^0^103 k ttm^x^vV&mitliVy hf-5o 

[0 0 17] 

, ZKD/^-n-Kl 0 2{cM^^A-©PPI!9cD^t-n^lK®©Iwii£!i^^^^TV% 
fe^{C« (EI6 0(D^P-^5 0 c#m) , MUft*M0tCM^#££ (f#5 0 

g#so , w#m^\z&^x%iE<Dm<D^-?-t)mmvx 204^5 m^so 

h, 5 0 o 
[0 0 18] 
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, 5 0 p**Rg) fc*f bTS&g#£C<5 (5 0 q, 5 0 r) . 

;i/JSUiT*&ofc#i=r (rcoMT'iit> J: e> if o. 5^3.-/1/) icii, A-n-K 

[0 0 19] 
[0 0 2 0] 

JCfcfc, LD 1 0 2 a - 1 fc^bJKU =f>^^~ 1 0 2 a - 2 Kfc©BE 
e>*£bT»#Sfcyttf£&f?fe:fo*fc#^tcrau LD102a-l fcv^bJKy =f> 

^7-io2a-2 tA-n- Kfc©re*ttJtii[W5a<. SBm^s«^<^^® 

( L — . 
[0 0 2 1] 

Ofe^ot, tUSMStt^ bTtt, 0 6 l fc^-ti^c, ^Svn^-^-^^Jc (^F#5 
lb#i) , HP^tf-^^SEXtf- K#3i<.&o^*lfcyA-n- K#*SV*» 

[0 0 2 2] 
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, mum? &(dv%>z> 0 

££IC, \f-^m<D§mt LT«, Mxtf L D 1 0 2 a - 1 JCT$8^3 tlfchf 

jx%$% *vj> $ v afflux -n-F<Dm*i£mzMio±zz£tfmm£.&z>m'&*j2b 

[0 0 2 3] 

&>±Z£ HtbZ>£. ±M©EI5 8lc^tv\*-n- KSIifc^SCfcv^Tte, J^T 
© (1) ~ (4) KB? 

, &®*m< £*itf£St3:£:V^X»##<&y, fi^*f$tW.fcb (S/N) £?g 

[0 0 2 4] 

^6ie>^/^-n- FT* Si, ZL<Z)|HJ[3£M#£UT*&e>###&y, 61©^ 
[0 0 2 5] 

y ic ± y 3MBtB#jg < & y , nrv^^©!*** y tc^w & £ 

ic & 5 * ti © ifrg^ isfjHj^ <d t-mz a - mnm * y * v % * a * * 

MftC&£#-£#&£&3;2)\ EMI (*i&&fW) tC*f -T S *f jR 15 S 
[0 0 2 6] 



1 0 
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t<z> (i) ^val (2) ic^-r <fce>&f&j®#&s= 

(1) A-rfj<z>»&&filofc«>lc, k/Dzi2/rt-*<D'yry7V >^MMc£]« 

«*«ty«/jNA-rfj(Z)»&10ffiFJK± ) r^ltCJ: 

[0 0 2 7] 

M&fllioo, !»*IJiy^©S/Ni:i:=fcJcafl5«ifty^jKIBS:i^±Siir. 

t>*# >f ^ > ^ jg (ti« m * « « -r r i: & g i$ £ -r -5 . 

[0 0 2 8] 

© JC W * IS* ic M -T -B flt« S: » ffi L , tu S Btt ffi 3 ti £ 3S##ffi;R 
[0 0 2 9] 



ffi§E# 2003-3009340 



#2001-019271 



2) , ae>ica\ mmm&m^izmMLR^ffim&*^m&izm%-t2>m$iffi®. 

«S:*^*ll*fll#^:«flBi£*#ffi*fll«i:LTjftffiUT*»J:v^ (it#£3) „ 
[0 0 3 0] 

[0 0 3 1 ] 

^5) „ 

[0 0 3 2] 

ffigpi:, mmmm^tit^m^m mmmm izm^^xmmm&m^wm &&&& & 
^izmmLR^mm&*mwim*ji-? z> $ ^ ^ ytf&zmm-rz*^ ^ >*r&m 
mffifrbam^&mmn&mm't zmmmmmn* mmmmmmizxmuf,^nr=. 
^mitmizxmm^nt^mit^-^t^mmzim^mm^mm^it^tfmz 

a 

[0 0 3 3] 



ffiH4f 2003-3009340 



#2001—019271 



mmmmmmt. ^mmm^t. j ^y^^mmmt 

mm^A^y^^z^tz.mmm^^m^-^tLxmiii-t^^m^mt 

&M$£<Z)i|iSb a r Um] m^^%(D^mB. v m a x [m/ s ] fafBif 
>^'J>^«[f s [MHz] 2<fs/(2*bar/vma 
x) ^ 1 OT'^bQ^r tZW&t LX^2> (»#£7) . 
[0 0 3 4] 

^ l r mm £ *i £ n mitmm. & ^tH§# z m y & * * s t ^ 

^m^m^^<m^nt^mmmMmmiziB»^m^m^mx&^x, mm 

[0 0 3 5] 
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m-rs^&^i: ltvn^> m&mi o) „ 

[0 0 3 6] 

(A-l) *|g0^(Z)-«^ffi^jiM^^^A-3- ra^«CD^«fit(Z) 

mm 

[0 0 3 7] 

y ^®T% ZL(Dm 1 tC^-TA-n- KSEJfci£g&CoVYT*>|2|5 7 K^t* <fc ? 
fe©T*&U, ^fi^MlA, T^n^MUB, AD3>;t-^ldfcJ:(Fi 
[0 0 3 8] 



1 4 
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[0 0 3 9] 

i^T% ^SSPlAlt tf-A)t5:^tSLDl a-l5:f^^5i:i:t) 
iC, LD 1 a - 1 ^e>Ol^-A3teS:MI*S-&S«®fttCJ: *J#^Stlfc!Ky :?> 
^7-1 a-2^^^TM3itV^5 0 jKU =3> ^ 9- 1 a - 2 tt, 

[0 0 4 0] 

flP"fe, LD1 a-lCTft^anfetf-A^ii, aKUdr>$9-l a-2©EF 
[0 0 4 1] 

T^D^aasi Btt^gM b £ i tfitCSgP 1 c £-£&x.TV^ 0 Z. 
3T% ^ftgpibte, ±5*©A-=r-FltCflgJ»Stlfelf-A^©Hl5f^S:^tf 

ytmmm-tzibVT*, mmm 1 c sstasi b^fbcD^^m^icfc^T 

&£&*gi|iI&Jg £ % T * CD T? & § „ 
[0 0 4 2] 

ADrr>A-* 1 dMu Jgfg& 1 c P><Z)T-^D ^tf)ftH^glfg#Jco ^tf 

9 (C^f 1 0 3 A, 10 3 B&<ktfl 0 3 d 0M) £ mtm&V3b £<■ 

[0 0 4 3] 

^aE§ui a, r^n^«tsaui b,adh>a-# i d&OTjy musui e 
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[0 0 4 4] 
[0 0 4 5] 

x^i;f#ttT r+ij , roj , r-ij ©Hiftf-^i:bTffiijt5^ 
[0 0 4 6] 
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[0 0 4 7] 

^^-;Ha:Jimgpi mfi, ^^-;w£#igiffgttffi3P i i ^©Hffi-ffc^- 
[0 0 4 8] 

"So 

[0 0 4 9] 
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[0 0 5 0] 

&i£Lfctfc, ADa>A-^ 1 d fc<fc U 1J- > :7 U > £f (rtn^/f-f V*frM 
[0 0 5 1 ] 

itw-Dm^mftcDfr (it ip#i) &#iffiu -eom&^s^ffi^u&v^ii: 

[0 0 5 2] 

r#M), ro&tmi r izfoVTi§®fflmmftmm3 1 hhit®?^ 

[0 0 5 3] 



1 8 
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yjft* 1 h fciiigb^fg-^fc-^Tte, f s -**&l8l3l<fc#>©7*S/ 
^-i/3>M$:lLt, ; E^a.-;i/^4iig(iffiffiasi i tcM# 1 q£t,Tffi# 

[0 0 5 4] 

TOPS$tlfcM#l ^SJa-ZI/lCffl^-*-**^ soffit 

[0 0 5 5] 

I^Hfflft^l llCffi^fS (fg#l t) „ r©B#, HCD^SJa-;!/*^ ^ 
[0 0 5 6] 

HtefbSP l l Scfcv\T> ±SafB# it*»6 r+ij , ro j , Xit r- l j © 
V^rtl^JCH^bLTtlS^^^a-^RJSCffiapi mJCffi^j'TS (##1 u#0 

[0 0 5 7] 
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^&}CMe>Llirfc>i£TA-n-F^9*#£^II-r£ (lw) „ 
[0 0 5 8] 

^L-;K*«*I»aiSPl i £J:t>*^n.-;i,ffcjfffi3l5 1 m-r©«^aiCJ:oT 
£©T% ^M{BI»iaJ^tc^^T«JtS^igc'[4$:^^-fr-r> m^MM^it (S/N 

[0 0 5 9] 

y ^ £ itiKfitUcfBiStf) ^n>y^t'i^*9rt^t^S©t% & #) <Z> 

[0 0 6 0] 

[0 0 6 1 ] 

(a - 2) *mmmm<Dmmz&^Tm^bti2> b ^y^A-v^y ^ )i*<z> 



2 0 
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mm 

;i/##'&#tfc5£3*l£^>f j;^7^HT!»oT, MBP 2 a-l~2a-8 
, l»^2b-l~2b-9, iW^2c^j:tf9o©^y^«^J|l 

[0 0 6 2] 

Yn = SCiXn-i —(1) 

o 

[0 0 6 3] 

(a - 3) mmmmmzxmm^ti^m^m<Dmmiz'D^r 

o 

[0 0 6 4] 

®4 (a) ~H4 (d) it^-rti^mmmmnz^3i-f^mmmmmicv<Dm 
^<n^®mmft®.*mm-tz>t=.to<Dmx*'&z> a 

mx\t. 04 (c) izxk-r j: o\zxji (x) (c roj , roj , r i j , ro 

j , r 0j t^omm^z-y mmo^mmmmm) &Atjt*n&m&. 04 

sri:tc«k»j, r 0j , ru, r-u, r 0j ( y ) ; m 



2 1 
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H<0j&»fcv%L£j&#JIR) Kijm^ft r 0j rij {c^ffcL£££ 

<Dx.ypJp, AJjm^tf r l j r o j lzmtVfc£g(D3iy¥*mm-tZZ 

[0 0 6 5] 

-;wc*g^-t£B#fi9 (t= i zitii: y ^^^dgpg-eis^M 

aSrff*ofe*-^JCtt04 (b) (D«fc 3 IC 8H^tf)£&y, rtl<fc »j =fe^ 
[0 0 6 6] 

MH^&y, mz, b&^mmT'mnMmzftte?) 04 (d) ©j: 

[0 0 6 7] 
[0 0 6 8] 

^*myM#©S/Nhi:t){c^^^y^|g$:f^±$ii: % tK^T 
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[0 0 6 9] 

(b - i) F3tmmi&<DwvmLB<D&Lm 

S(ftffi^3 0 a, ¥([£S3 0 bj3J:^-h3 0 h Z^tez_TWf&Z tlT 
[0 0 7 0] 

3 3T% ^ttaj^PSOatt, AD3>A*-^ 1 d ^ ^ A^J $ tvfe^^ 5?* /I/ 
0 c, -mt&mms 0 d£J:t>*#gfrW£MJI3lS3 0 e Z^teXXMf&t* tlT V^S 

□ 

J£^^#&313I53 0 c&, AD=2>A-# 1 dfribAfiZtlfcTJ V Z Jim 

T*&U> #i&¥^BP3 0 e lizl^SgP 3 0 d (CT^5llftlt&3Stf>l6£ tlfc^ 
# # tc a v \ T & £ 1 1 HE "T § =fc © T*£> -5 . 
[0 0 7 1 ] 

fch;tk£> ADa>;t-*ldA»f)06 (a) IC^f J: 5 &Ti~U >fWm (x 

) tc^-ccD^ vtji&mznfem-zzAtj-zn. ^mw^-mmm 3 0 c ic 

fevx*cj£#««^«L?IS:J6i-ii:K:J:»;, 06 (b) fc^iT £ e> £7 -^n 
dtCTn*ff**&JI«:iil/fc<JD^ 3 0 e K;i3 VnTM^LJ* 3 0 0 ^v 

^©#»¥*£fcttirr*£*:K:*y, 06 (c) icavrj^fcr^n^iifcg (y 

[0 0 7 2] 

£<blC. fJjJgSPSObte, U£VNft##fflS3 0 f £JfrRfflS3 0 g 



2 3 
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[0 0 7 3] 
[0 0 7 4] 

mn-ttHt. ±^(0#»mSI5 3 0 a;}3i:OTJ5t3|5 3 0 bJCfclK ^ftSPl b 

<b Bfc# 1* -5 J: e> (C & o T V * -5 „ 
[0 0 7 5] 

fcW. (y(max)) Icfctt-S^Mit (y(half)) L£v^£ LT^*# ltfet> ± 
MODirbiggjS 3 0 gfcitf^'- hSP3 0 h KfcttS A:fcte#©« »J ffi L&JitC&fc 

ra^-rs^©^-* (t i~t 2)&qj»;ffiLisiafcbT, m-f &Jfc e>ic 

[0 0 7 6] 



tHliE# 2003-3009340 



#2001—019271 
K##SA^Stl, #SJl&ffiSB3 0 a ^J:t>*f!l^giJ3 0 b iCfcV^T, Z.(DK±m 

# © e> *> t* - ffifb«# #3 b« $ *i m& & e> © At # (7) 3ts# fc o v ^ x mwm&M 
mmzm^z z mz£ ymtu has 3 0 hfc^r, ^3 0b^6® 

[0 0 7 7] 

*tCgr5 £M*f % K o V n T lC^g| $ tl fe *» © T*& -5 £ fjtfg $ tl 
[0 0 7 8] 

S&tC, *HJ6?^J8tC«fcn«, -©^aiiSl B, Id, 1 e iCfc^Tft-Jf-fc^ 

#3 tifc £ oD-fB^cogp^tc o v^lgipg^Mlf^S & J§ v^s z\ £ ic «fc *; 

[0 0 7 9] 

(b - 2) *n«gj^ffli©sE^«ic3{p^e/t-3- Ka«^s©-wy muapcDSi 



2 5 
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ttmgP3 1 a, ¥!J5t3P3 1 b fcitf^f- h3P3 1 n £^&*.T«f£3 *lTV^# 
> ^<DI|gP#$;#j|& oT VA3 0 
[0 0 8 0] 

-r #»{BS3 1 ^^sgP3 1 c, ^iS3 1 d, mm 

W3P3 1 e, Hi L£Vvffi^3|5 3 1 f , Hli:bi«Bl5 3 1 gjS&TVf- H3P3 
1 hfc*&*.-C#«3*lTV^#, ±I®MIS3 1 c, z:3MM» 3 1 d 

, mm^msie, mi u#vHB##as3 1 f , ^utfgM 1 gjco^-a* 

o 

[0 0 8 1] 

ff- hg|J3 1 htt, ^^agP3 1 d (CTzl^$tifefg# («^— fUM-fl) IC 
AflWcii, M^3lgta»J, A*«W-n- K©£*f3felcov^S 

^m^K&mzftf-b&T'&ztwfeznfem&iziz, -mmmms 1 a nasi* 
T^sm#^ic^i-^^-mM#ovxT^oumLT^gp3 i btcm^-r 

5£ 3*1 ^^m#^icM^i-^^-mM-^tCoVNTttW^gP3 1 

b CDfB-^JM (D tc «> ©Ifc U ihfrn 0t.fr Bft^-r 5<fc5Kl&oTV>£ 0 
[0 0 8 2] 

¥!I5£SP3 1 b«U ±M<D4#$[#lffi3P3 1 a^&O^f&S^ SftSP 

mK&iSftfctf&Wje^sJ:^ terras »j, ¥^tei*m»3 1 i, s^c«» 
M3 1 j , i^»MM3 1 k, i2 L^v^#i*as3 1 1 , mzstmms l m 

[0 0 8 3] 

¥^«»m§P3 1 i li43«#lfflfflS3 1 a©y-h»3 1 hJCTflJUffi 
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#L3l3l$3 1 kfc±&©**te*l&fflSP3 1 j ^e,©«^ffi&^ffi»ffi»3 1 ifr 
[0 0 8 4] 

m2jt«eas3 1 ma:, »nt«saap3 i k*»e>©afi[iwg*jcov^T, I2©l§ 

[0 0 8 5] 
[0 0 8 6] 

>f- hH|5 3 1 ntt, m5lC&\<^Xftfo~?Z>%(D C?f# 3 0 h) fc[^«JC, §2 
[0 0 8 7] 
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d V&^mW&mmB 3 l cfr6(Btt4Hg-J§-S:— ^Lfe©^, ^»¥^as3 1 e 
[0 0 8 8] 

ffifc^TV^fr^fc^-f ^-hg[53 1 ht'it % 1 Jfc*M» 3 1 g P> 
[0 0 8 9] 

[0 0 9 0] 

j£2Jt«flP3 lmtlt (&3I3IS3 1 k lCTff#££ Soffit 

j£2 L#V>«#KrfiP3 1 1 JCT#»Stlfe»2 L£V^£ 

[0 0 9 1] 
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zzfummmms 1 aiz-&vf&#imzM-tz\£.iz&*). 09 (t>) ic^-f£e>& 
T-t-u fmmzMj&LtcTj frm^wnhn. ££ic, z\<Dm-%iz^>^xtf 
- bms i hizxwv ftznt^mcDm^oimizmz. 09 (c) izmtzoiz 

tm-Zfrt^i-mX'V&m.-?z>z\£\z& y, «*l@£¥^M£<D^£&?>:biri& 

[0 0 9 2] 

l-2a~31-2 ctf) 3 0 9 (b) (C^-rEra3 1-2 a H 2 

J;bfc§|5 3 1 m&CTL§V^£T£;b<5£:¥!l5et-££:, 30)12^3 1-2 a 

(0 9 (a) «3 1- la#||) ft A- n - ITlJ U ft; 

(A#65tc«lfflI^SiJ WW l f ) (cm^r^ti^o 

[0 0 9 3] 

ftfc, 09 (b) ttncfeVNT, KM^BP^©|SW3 1 - 2 a£>J:tf2 

mm<Dj4 xmftcD&ms 1 - 2 b, 3 1-2 c <Dm.^zz mm^izmL. rnxm 

te^ft-^ft T0.009384J . ro.009380j , l"0.008213j T% ^i^MB&^ft ^ft I" 
0.00163J , l"o.000548j , ro.000455j Vfo *J , l&liL#t3g3P 3 1 k fC £ W & l& 
Jt^HlCOV^te, ^ft^ft T5.757J , T17.12J , T18.05J 
[0 0 9 4] 

Z.<J)W}^\Z&^T, m2j:b«cg|5 3 1 m{CTi:b^•r^am(^)S2b^V^'fB$: I"10 
J il^i-^^ilT^ 1 -2 a©J:e>tC, Bfcil^MSIS 3 1 k # ^RfcH^ 

ri oj MTT'&ft&A-^- Fm^oimmtrnfe-tz-jj^ 12553 1-2 
b, 3 1 - 2 c^i^ic, ^mmmms 1 k^£<z>i&3mip^ noj i y*^ 

[0 0 9 5] 

Ife^ot, ^©^{CfcV^*;, #^f*m^3 1 a £ tf¥!l5£3|S 3 1 biCfe 
V*T, ^ftBPl b^ex^m^m^^^^^Ml^f^nfe^lJ^tCo^Tm^M-^ 
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[0 0 9 6] 

*mmmm(DA-zi- ^mmmmz^^Xit. AD3>;t-ndH 
#M»mSP3 0 a£J;£m£S5 3 0 b fCfc V^te^S 1 b^OMM 

mz^^xr^n^mm^^^^ v^jim^iz^m^tir^^^A^^nx. a 

MmisX^Ztf. *mWK£tUX, ADny/i-# l d &^&;Linc, T^-n^* 
[0 0 9 7] 

i f icov^, mmzmm-t&o 

(c-i) *^j6^ffi»cfett**3a#««^a©s«is©si* 

©HSlco^T, 01 Ofc«fctfE!l 1 Zm^XMTlz.WlW'fZo 
[0 0 9 8] 

±i*00l ic^-TrS-a- K«83tSa-etli*«te)*i*A-3- Ktt, IK l o {c 
i) 6 a Srfe^lcaM^WW^^-^ 6 b 5^ £lC<fc yft&tiS. 

, b-iftf-A (#?S/T>tf-A) 6 c h LX<Dl£&9ttffcM-tZ>£. *V>& 



3 0 
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M#iiitiPigp i c-enaoiaKiJcjaLfei/^s-eietestis (Hi o©^-^6 

d, Ell 1 (a) -01 1 (d) #JR0 o 
[0 0 9 9] 

$e>{C. Jfipggfll ctCTifffiStlfc^SEiJI^Sr^^a-^CDMiRjRf mod 
&7CK:*ai««l»^«3lfC*M*T (HI 0«6e, Hi 1 (e) #fR0 , r 

ffiU r i j , roj xtt r-ij ©Hfft^oT^s (Hio, 01 l ( 

f ) mm) o 

[0 10 0] 
[0101] 

[0 10 2] 

w j )\,z<D?jymmz-D^x\$, ^o.-;i,MMac£S;CT, J^T©5£ (2 

) ~ (4) C^ot^b, mB#'l£fCoV^te5£ (5) iCfot^tSo 
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5$ (2) ~ (4) iZ&^T, f s IZADnyA-Z 1 d<DV>7V 
[0 10 3,] 

cos(( f - f mod) 7C / ( 2 * f mod) ) : 0 ^ f ^ 2 * f mod 

- (2) 

cos(( ( f - ( f s - f mod) ) « / ( 2 * f mod) ) : f s - 2 * f mod^ f^f s 

- (3) 

0 : 2 * f mod^ f^fs-2*fmod 

... ( 4 ) 

0 [rad] =- jr/f s * f + tf/2 (- f s/2<f <f s/2) 

- (5) 

Z.<D38®.m*> f s£n (ntt, 2 &£$:) t'^r^Pg^^iU ^ 

tl^tlCDffi^ g 0~g n- 1 £-T£o rtl^<Z)>f-r >#-ffi^3J:0*^#ffi^^7 
-f ;i/*#tt&#«><6l£JCtt:> J^T©^ (6) £J;t>* (7) tC^fJ;e)(C^R 
e l3£tfl&mB I m ZltltC^fbTI FFT(Inverse Fast Fourier Tran 
sfor B )tI«ta5:ff^ot, 7 -f ;i/#^ffcC0~Cn-l£||ft1-£ o 
[0 10 4] 

Re(n) = gn * cos ( 0 n) ••• ( 6 ) 

1 m (n) = g n * s i n ( 9 n) — ( 7 ) 

r rT*#£4lfc'ffiC0~Cn-l<Z)e>*>Cn/2& V << )l# * y Z?<D-£ > * - £ "T £ 

O t a*5i*«»[S:^ , rBIS:-e4x-?tlHl 2-01 4 IC, f mod#2.5MHz©E$<Z)>r* 
>f>4*tt, ffi*4*tt3tt)f**a*«»8:**i-€ f nHl 5~@l 7fc^i" 0 
[0 10 5] 
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n-tzLtK&v. mtim^iz. mi 8Kjjk-t&5i3iWi&mj&£te&. z\o> 

[0 10 6] 

& Bfcic L T * *I & m # £ & § „ 

□ 

[0 10 7] 
[0108] 

HI 2tC&V>T«AD3>A-# 1 dtCiSif >^"U ^MtftRtf 1 0 

mhz ©»^©3{at«#tc*fL/T, ^y^vy^mmmoymm^ 'j^2mh 
z <d&& n&T-m & tern* ft & $z mi 5 Kts^xk-v-y? 

v>ymmm<D^m£ y 5mh z ©f^-ei^i & ^1 1 ^t* § 5 

-£IC£^T«, 01 2 tf^OD 5MH z ©j^&tT-^ £: 1"£#f U b b & 
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[0 10 9] 

[0 110] 

[0 111] 

[0 112] 
3R=fc Bfc* b e> 3 r i: it v% e> * t? % & va 0 

TV>5#, «A«CCD (Charge Coupled Device) m^VA-n- F 
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££ 0 
[0113] 

. MxJ£f = 0~f s/2 1CJ3V^T9 OSiS©ii0#tti:bTt)fi^o 
(C- 2) *^^©^MlC^^-5Sig^^MS©liaiS©§iW 
_t*E<Z) (A-4) {CfeVNT«, ^ffJPM^SiaPl h(Cfe^S*^TO^ 

cos#4££ bfc^^r ;i/#&cj: »j ;i/#flt.3iS:^&oT^ 
M;U£^T<z>5£ (8) ~ (10) ic^-t jc^^cos-^^i: LT7-f )l* *M 
[0114] 

cos 2 ( ( f - f mod) 7c / ( 2 * f mod) ) : 0 ^ f ^ 2 * f mod 

— (8) 

cos 2 (((f -(f s - f mod)) tc/(2 * f mod)) 

: f s - 2 * f mod^ f^f s 
... (9) 

0 : 2 * f mod^ fgf s-2*f mod 

- (10) 

[0 115] 

5$ (8) ~ (10) tCfcVNT*, £ s ttAD3VA-^l 1 dWy^V 
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mB#tt££MM$t«SHlC;}3V^0 [rad] ic Lfc^iCo V^t&B£-t£ 0 
[0 116] 

3©«^r, ^^^-;i/M««)2^$:i4i^MM^i: , t-2>M^^>U, -£©7-r 

[0 117] 

(c- 3) *mmmmizfrfrzA-n- \*w&&n<i>mmmmmmim&&<D 
mm 

t^D^st'Su, r©®2 2ic^t-<fc^ic mmmmmmmm^mi f 

^^-^M^MlffiSPi g, ^WJPS^^gP l h^Jctf^^-^n^ 
Mlh' £^&/LTfiif!$c£;flTV^ < , 
[0 118] 

=ev=L-;vmmmmmm m*mmmmmm ig&> nmizit^ 
mffiLftmmm 1 1 a , - ^asts 1 1 b , fft&msi i c*/<* h;^-^ 

JIMffcttaiSPl 1 d££l>*l/2ftlf:3lSl 1 e £^&*T^£*l, U'JffilgP 
[0119] 

^ItMSSl 1 ate. -tflUffibglSl e {CT^Um$tlfc^*^g| 
Mifc£-t<5 £e>&#'f$tf>:7-Y frtlz&zyj ;i*mm%* itrn&tf) (c-i) icr 
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[0 12 0] 

it5t»(Z)t, FFTMSBPl 1 ctt, nm&SrfflS 1 1 bfCT-^Stlfe^- 
^MS-^tCoV^TF FT (Fast Fourier Transform) ^LSfcifc-f =b<DX2b »J , J*^ 
* Mb^-^JSafci&ftffigPl ldte, ±M©F FT^§rff^ofe^#^tlfe 

$£>{C, 1 /2$fW& 1 1 e tt, h;nf-^MMTOffigPl 1 dizxmm, 

h;i/©t:°-^MMm© 1/2 Sillt, if-fM»©l 
/ 2 MM £ ±&(D ^ ^ - ;i/ Jf ftft £ L T Z> J: ? tc & o T v ^ •£> . 
[0121] 

mmmmmmi 1 dicTMffi^ti^^-^MMi^(cov^Ti/2ft»giJi 1 etc 

[0 12 2] 

lilfflF FTJMMB 1 1 c fCfctfS F FTfltgiCj: »J, 02 3 {Cat 

, WbA/t:-^ll-2 a ©MM l/2tf»«Pl 1 etc 
T_tfBflim$tlfcX^^ h;i/tT-^ 1 1 - 2 a COM MIX CO 1/2 fc^^-^M 

[0123] 

gtcTttffi^tife^^^-^MM^'Mtc^o'VNT, flj»;muspi ejcTfljym 
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[0124] 

ftznt~=EV=L-jimmmmmf mod^^^c, i?^© (c-d cd^&jc^o 

i/a-MMf mod£/a^T, Mi&tf)^ (2) ~ (5) ZtfWfZ ^ £ic<fc *J 
#e>4x^7-<;i/^©^-f >#tt£J:l>*mB#'|£;^ I F F T ft ^ic J;oT7-fJl/ 

[0 12 5] 

Mifr&fr&m® 1 1 gti. ^;i/#G&£fcjim3P 1 1 f cr»m$tife7 

;i/##ffc&Cj; -o T F I R (Finite Impulse Response) y 4 ;i#%£(D"rJ JV 
[0 12 6] 

1 e \zTm*)&&tit=.ybn&mm^ m&m*) cov\t, jctw^mi 

[0 12 7] 

Tnjfe&Jg&ilSU FFT#t3g3Pl 1 cfCfcVMT, ltrSBn^3S©JfiS*lfej|g* 

1 ldt'tt, l9SBM?St«^^^ hMZ&ZMffiffi&fr* 0 Hz &[&<W;1;©&£ 
Miiffl 1 / 2 5:±fa^ - MM^fllr b ( l/2ff-J*asi 1 elC£v>T 
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±&<do Hz *&<mM(D&z>mwim<D 1/2 &#mbT, crti^^-^M 

[0 12 8] 

[0 12 9] 

[0 13 0] 
[0131] 

(c-4) ^mmmm^mmmizij^^A-n- ^mMmn^mmm^mm 

, I53*©BI2 2{C^f ^tfHCjtbT, FFTflt3l3|5 1 1 c #Rg) tf^RB© 
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p n. - ;i/ m mm & m m -t s tz. & <d =b <d -e & z . 

[0 13 2] 

-tf)K2 4 &c^1-MMM^M$t#SP l ficov^te, gffM©IH2 2 c^-r 

^©t^^M^^^^^-^Mmftimapi gfc^&^si:^^ t^©® 

2 2tC^t"%©^»*^iC|lI^©^<t U^^^^JPS^^Ml hfcj:^ 

^0M^£NW3Pi h&iSi&tf>Ei2 2ic^-t : fo©i:iRifil©7>r;i'^^ 

ffcltmSP 1 2 n^3 £Z$M:fr7h&#t i m3 1 2 o (0 2 2CD^# 1 1 f fcitfl 1 g 

mm) **r£%-x^z> 0 

[0 13 3] 

2f-lt, i©f l ^n-;i/M«tc«-^T!!2 
^^'^-;i/MW2:ttai-t--5>ll2^^^-;i/M?^^ttmap 1 2 f -2 ££-€-&;L 

[0134] 

^l^^a-Miiiffii i 2 f - i icovMr&, Miz&©Ei2 2 tc^-raiB 

SPOff^l la~ll e^)^^^^^//;^^^^ 1 2 a, ^fUMI 
3P12b, FFT|a$12c, 1 2 d £ «fctf 1 

/2ft»g|il2e?:f^xti^ntV^ 0 t£oT, flt^a-Mtti 
ffifflSl 2 f - 1 tCTttffiStl*»l t&3*<Z>Br 2 2 (C^^E 

yrL-;i/M^t5tttmap i gicTttffistis^^a-^Maiatii^o^ajcj: »; 

[0 13 5] 

»^^a-;i/J9««»ffl»l 2 f -2&3glC ^Jlffi 1 2 h - 1 , 1 
2 h - 2 , L P F (Low Pass Fi Iter) 1 2 h - 3 , 1 2 h - 4 , WMTEMttM 1 

2i, ^ h;i/^#ffl?BP i 2 j , ttffitfnc» 12 k, 121, *e*;a- 

;i/f 2»ffigpi 2 m£^&x.T^J&£;ftT^£o 

rziT% ffeWSlS 1 2 h - 1 tt, rSfiS* 1 2 b ^6©«*-!MI# (Xn) 
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ic, ii^ya-Mtiiffiii 2 f -l{CT#e>tl^Hl^^^rL-;i/MM 
ffcf 1 ®^B5l5Ccos(2 7c f 1 )ZmW.?Z> : bCDT*2bV, JftJSgP 1 2 h - 2 
ziffiMSgP l 2 b^«btf>$S(#-ffif9-5§- (Xn) fc, fgi^^-;bMMt»ffia$ 

i 2 f - 1 Kxm^nt^m kd=^v =l- )^mm.Wif 1 <z>iE3&ifgt$t-sin(2 * f 1 

[0 13 6] 

LfctfoT, rti^Oil^l 2h-l, 12h-2lCJ:y, IR^—HHS-i^C 
ovm:, ^^^.-;i/M«5:MVN^r i:{CJ: yj^TCO^: (11), (12) OJ: 

An (Re) = Xn * cos (2)t* (2*f 1) ) — (11) 
An (Im) = Xn * (-1) *sin (2** (2*f 1) ) 

- (12) 

*tet>%, mm<Dm^n<D*v^-ji>mwim<z>2m<Dm$- (2*fo m 

mm$. _h«E(D^^ hMtiz iot, s (13) tstrt^t^s. 
[01 3 7] 

Af = 2*f0-2*fl - (13) 

LPF12h-3, 12h-4tt, F I R 7 4 JV * tglZ i: U *l, 
±i£tf)A f M0*&$»Jffltfe^%fflT'fe^ JgifilE^tgP 1 2 U£, _ti£ 
®LPF12h-3, 12h-4l:IIbfe^^h;i/f^l2p, 1 2 q (Dlgifig 
£J^T<« (14), (15) IC^oTZE^ftlJ- 
[0 13 8] 

Bn (Re) = 1/f (An (Re) 2 + An (Im) 2 ) * A n (Re) 

... (1 4) 

Bn (Im) = l/f(An (Re) 2 +An ( I m) 2 ) * A n ( I m) 

- (15) 

h;i/^#MH3p l 2 j li, ^ifigiE^bSIs l 2 i KTIEMft^fcMilgt^ 
1 2 r S (16) (C^iT^lC 1 t>^OTi^tfe*® 

4 1 ffiliEff 2 0 0 3 - 3 0 0 9 3 4 0 
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-#i2 rfco^r i-v-y7)if%mmmz-&z>mm3i 2 j - 1 fccfctfutirsii 

2 j - 2 $:-€-^^T^$tlTVA-5 0 «TO^ (16) (CfeV%T, B&Xf 

[0139] 

C n = B n * B n - 1 (*) —(16) 

bTA^tlfc^? h;i/^-##J l 2 t 0fiffi5:lflt^%ffltfe 
U, ^^1512 1^ Wlil 2 kT'ftJlSiftfcmB^-^fCoVAT, ^ 
y ffiLSP 1 e lZ33tfZ>T-*<£>ty>)mLm&T*m$"tZ>Z. »J, (StfBgEft* 

[0 14 0] 

££fC, ^a.-;i/f 2ftfjffig|Sl 2mtt, «#3P1 2 1 (2^1 >J ffi L 1259 ( 

t) ¥-&ft~t:(D$mmtme sum^*,, s(n) , a 8) tc^t-j^K:, ^ 

[0141] 

A f = 6 sum/ ( 2 7r t ) -"(17) 
f 2 = f ItAf -(18) 

z.v>&ot£%mz& y, 02 4 jc^-raffla»«iwi««^aj 1 f ©^i^s;^ 
-^/MatjRttffiasi 2 f - nit ^a-^MaMM** (**m««««) & 

[0 14 2] 
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SfeU FFTftlSli 12c ^CfeV^T 2^S©^g3tlfe*g^^COV^TM^Stllt^^ 
* h;MCi:&J§?#f£fT&v\ h;i/tf-?M?&tfc&ffi3P 1 2 d &c£vnT, M 

SESt*'** h;i/Jcj:S»«fM^e> 0 H z $rt^<^(S(D$)<5Mra(7) l/25:i 

=e s; a. - *m i ^ *; a - jvmmm hbtajMs. 

[0 14 3] 

^2^v=L-)^mm.mmmn i 2 f - 2tit sii i^^-;i/ jg$$fcitff 

ffigp 1 2 f - 1 ^6ffl«I©JIMt'*«)feMM5:Si:, 1 2 b fC 

T2^aojfi3tifc^#tcov%T«llffiaS:'J(S'ri:^ : fe)JcmJ!tasi 2 h - 1, 

1 2 h- 2{CT^? WWtU LPF12h-3, 1 2 h - 4 ICT, ^Mfc £tf 

[0144] 

3 h;i/^ftl£gpi 2 j JCfcV^T, LPF12h-3, 12h-4 

tc t ftja & s n fefs#© i -9- y •? immmm £ •& * © t & 

&*Bft#rgP 1 2 k33<fctfSt#aiSl 2 1 tCfc^T, h;i/^#ft|f 

=L-)imwim£<z>m&Wf?nA f fcumu ^sfa-zi/f 2#rmapi 2mtcevN 

[0 14 5] 

fc£;tfc£, f l^i/a- jl/JlII f 1 #4 54101Hz fc#H*3*lfc»-£tC 
te, LPF 1 2 h-3*»P»fflfiiAi^l 2 pl±H2 5 ©Stfg 1 2-1 a(Z)J:e>JC 
LPF 1 2 h-4^?,©m±##l 2 qfilU2 5 OffiM 1 2-lbO 

02 6tf)£e>{C&£o 
[0 14 6] 

^^T% rtf>®2 SIC^V^T., SJ»; Bib^M ffib^Sl e 

; t -o [/* s]) tcfev^Tte, teffiett r-o. 7 6[rad]j t?& 
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y, flj»;muj»7^ (t = 2 0 4 7 u s]) jcfcv>TW:flrtBe » n. n[r 

ad]j £&oT^£ 0 

« (19) CJ:'J T2. 94 [rad]j S&tC, *^-;i/f 2fft 

mSP12mT'tt, ^©JIMtAftCoVM, J^Ttf>5£ (2 0) (Di^fC T2 
2 9 [Hz] j X'&^Hmm-t^tt^K (S(17)#B) , WiEStlfeiEfll^^^ 
zL-;bM»f 2 tCOVMT, £ATtf>5£ (2 1) tf> U 5 4 2 3 0 [Hz] j T* 

2b&£mm2nz> « (is) #jbo . 

[0 14 7] 

9 sum = ( 1 . 1 8 ) - (- 0 . 7 6 ) = 2.9 4 [rad] - (19) 
Af = 2. 94rad/ (2^* 2 0 4 7/is) 

= 2 2 9 Hz -(20) 
f 2=f 1+Af 

=454101Hz+229Hz 

= 4 5 4 3 3 0 Hz -(21) 

mmfc&mft&mmih<D7>r jv$&mnmmi 2n~eit, m&v> (c-a 

7^ ^flMRSrJSv^T, flJ*J WL/SP l e e><Z>M#£S*&#4WSB 1 2 o let 
[0 14 8] 

mfflS £ ffl± a it £ r t # t? £ s sfi * £ . 

[0 14 9] 

4 4 2003-3009340 
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(c- 5) *mmmmiz&v&mmm&®fflv&u#Mm&<D7 : ?s*-i'3ym 

a^Plh' \Z&tf2>mM'%:Wim'tZ>t~®><Dm~e%bZ>o "ri/^-^symM^l h 
' te, Mx.tfirfi&(Z>EI 3 ic^-T J:e>^T-V ;i/^^{cj; »J«tfiRS*i, ^ 

[0 15 0] 
[0151] 

-r &;b*>, Bi2 7070-^^- hfc^t-r *e>c Ts^-v-js i •ea&afco^s? 

So 

[0 15 2] 

^6 2 5 [kHz]^P, 1.2 5 [MHz] <3D|S<Z)1!g«(H 2 8 ©M«<D^flg) tC»S»^tC 
(EI2 7©Xf^yS 3) . 
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HPBtJC, ^iy=L-J]/mmWLi^S 12. 5 [kHz]^P> 6 2 5 [kHz] <©|ffl(Z)««(Bf 
2 8©fI^Sc(D#m)lcfe§#^(cttf I -^*5: l /4 ic|$5[# Uf-y^S4) 
, ^*;a-A/«at«««l 6 6. 2 5 [kHz] 3 1 2. 5 [kHz] (DT^OW®, (H 2 

^ S 5) . 

[0153] 

fflSftfc^a-^MSfttttfl. 2 5 [MHz] frP, 2. 5 [MHz] 7? (EI 2 8 

<DM®(D&m) iz ^- # m<D % izn&t> -r &c <o * * &m<D=ev =l-ji 
&sj»;5itfisicm3£©*>^u yymmr*v>zfv > ratify* 4 yziim^t 
^- « &ra§i< i i: #t? ^ <g> <z>t?, ^ *; a. - frmmw-fti&mmzte z izm-ox 

[0154] 

(d- 1) *mMBniz&tt&^v^-)igMMmmm3<Di£fomf&<Dmw 

T'feU, ZLCDH2 9lc^f ^p3.-)i&4&Mmttl&®l i ^ SJa >f * 

>^m#»ffigui j, mmmmmi k as <t 1 1 &*fc*.T«i/&3;ru 

miiM-^ iz mm 110 ^ *; a - ;i/^ic=m ^ -r s -r & M«§f8# & £ 
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[0 15 5] 

5i4a, N^ms 1 4 b, titfB#fH£9S 1 4 c, O'yVTy&m ^ V 

4 dfeJ:051M^^»mSiSl 4 e &^&*.T#J&2 tlT V\<5. 

h->§^M7-<;H Halt ±&<Dmmmft®fflmw#B i azx^m 
itoiE^Mc ig v n h - y n v x ffii/ir £ r ^ #-e % z> j: e> tC & o T V n Z> 

fNffllCte (D-2) IC^VM:^-^,, 
[0 15 6] 

H;i/^;i^h^gPl 4 btt, b->fM7^H14a^f)0h- 
1 4 afr^tf) h->fB#£^|S (R e) h^SISP 1 4 b IZ 

xtjisovhmmt&m&m-ztif-m^ z&m dm) tvxikmn&mmmi 

[0 15 7] 

&ftnt-£t>tf>T*, o^^r>^^>r ^>^»m§Pi 4 a litiffitfKcfiis i 4 etc 
t ttw s n tc&mmm. z&t \z&m& o^vry\tt^^^m^x^p=L-^ 
^^f^^&iffitstct^s. mmmmwmm 1 4 e o^yyy&m 

[0158] 

£3 3T«, &(gffifflflsi kttJ|lC51@7>f 1 4 f fe«fctfS*g«lffiSP 1 4 g 
&-£fc;tT«/*3;tx-CV\$ 0 I®7^b^ 1 4 f It ±7&<DMmmmWmffl 1 4 
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[0159] 

H-fitftaSl lttHtC. SIWtftUilbTCLMS (Least Mean Square) 
1 4 hfc«fctf tfx-f tfx9-*!l5£8ISl 4 i &-t3fe*.T#ffc3*l, LMS14h« 

fe, liffttsr iitcj; yri j, roj r-u cdsMt-z n^xm 

*-TS %CDT?fe»;, tfx>f tfx^-*!|j£SSl 4 i Hu LMSUhCTSiftS 
tl feiStlT 1 - # ic o V a T CD -5 s - * x ^ - & JRfJg -r S =b CD T? & £ . 
[0 16 0] 

ffis*ife*>f^> yj^tcflEo tjSmm^wjpm^bp i f ft* am^nmmu* 

a 

[0161] 

•* & to , =e s> a - /i/j&#s*B8i mas i i t* m&m^ & & ^ *; a - 

-n-F-r 1 -* dpi*? 2 -*) ©'ESJa-^ttBfrlHI (I£#IBI$I8I) lc*BS1"£M 

mmm^^Kt5t.LXA-zi- \?<Dmmm&&Mizwmi'z>*>( ^ 
ts. _tj*©aiMa[ i »*«ii»«^ais i f jcasttsttdMWS 

© (C-l) feSVMi (C-2) «tfc#ffi§:}|ori:^t5 0 
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[0 16 2] 

Lt, 03 Oic^-r^M^i 5 b(Z)^-V iWlftM. ; iftJgi 5 b 

#»m§|5 1 j <D\*-ym%&J&,7 4 fr* 1 4 aflt ±ft©«r-f ^#;W§#1 5 

bt.=e^=L- )vmmmmm 1 g ic r» m $ ti t=. ^ a - ^M?a«fli # £ 

)\s& ;«15 c_hfC;}3tf £ "O" #M) Srffi^f^o 3tf)h->m#tf> 
M£l 5 ctt, ^MBRSnfe^a-fg-^©^! 5 b HmMLT^Z* 
[0163] 

ffiffiff-jrasi 4 cTftt, ±i4<0h->«f^7Y^^ 1 4 aicr4« 

31 (a) c^-r j^&ma^-* o?* s?*;HB#) 

$ n -effi f 1 - # & % i: ic o 9 ^ r y mz t& z> & & m -r § r t tc j: »j , =e v a 

-;v#>f ^ vy&Siffi-rs. 3(7)EI3 l (a) ic^-tJ:-?^ (S3 
1 '(b) #Jig) ©fiffiil^^O ^^T>j#>i:liM^oTVNS (05^7^ 

i 4 a icT«&ffistifeo^^r>^©^>r ^ yvz^nK* mm^mn^ 1 4 

e^i(FH7^H 1 4 f ICfcyi^^^^hO^^T^^^O-rtl&ffiiEt- 
[0164] 

IjE7-f 1 4 f T^M-^ rtUCcfcU, ^ n - ;i/ # ^ > ^ ^ 

1 (c) izijk?£?iz, zyirmzfflLftm^nm (nv**? 
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[0 16 5] 
[0 16 6] 

[0 16 7] 



5 0 
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yja&sft"e<Dffimizmt>2tizz. £&&<&y, m&mvm-^o s/n tn%K 
m&m y % ells t>v*T»*iMfc«ft#tfc* u fc»-£«s>a*ifc® ic wq* 
fr-r&ifim^tc m& ammmm & i*± $ & 3 ^ # 7? g m a # & -5 . 

[0 16 8] 

(d- 2) *njg^icfe^s^i;n-;i/^>r * >^##ttmsp«i»w 

[0169] 
[0 17 0] 

■*-&£>^, iiji£tf>Ef3 oic^-r 4:31c, #««ffl8&«£Lfc«4M9#;fr& ; e2? 

+ mi^Va.-JVlZJ:^m^r^(DX' f a (03O0ffl5d#I) . — 

£ (0 3 0®^# 1 5 cmm) . 
[0171] 

MUtf 1 ^±I©f afcV^Lf 0 Jg*T©5£ (2 2), (2 3) ©J:^ 

f a = f 1 ... (2 2) 

f 0 = f 1 * 2 -(23) 
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[0 1 7 2] 

h->{§#£tfcffl:7^;i/# 1 4 a<D#'f£teJ^Ttf>^ (24) ~ (2 
6) £.&T*%Z>o &fc> 5£ (24) ~ (2 7) 

T, f sAD3>A*-^ll d©t>^'J>^JItSt*fe l J, f wfc];£f&£;n£«t 

KiPI(-6dB)-efe§o 

>f4 y= cos 2 ( f - f /3 ) 7r/2*fw) 

: ( f |8-f w/2^f <f 0 + f w/2 ) - (24) 

>fy{ > = cos 2 ( (f - (fs-f/3) 7r/2*fw ) 

: (f s - f £ - f w/2^ f <f s - f j8 + f w/2) 

- (2 5) 

f4 y=o 

: « (24) (2 5) ©»^£W(£>M«0 "• (2 6) 

^ffi(e [rad]) =0 ( 0 <= f <= f s) - (2 7) 

#-(4^-r-&r £#-e££o Afttfuctt, fwicov^ mmm^umm^B 

1 f 7b^(7)^fflfg#^^. (A-n-KM#) Uftoyfr^-tm^ ( 

t b a r) fr<bJ2*Ttf>3; (2 8) &C$£o Tlffit £ 3 £ Z> . 

[0 17 3] 

fw = 1/tbar * k (kte@5M) - (2 8) 

J^lfttC&, c^[>M?&i££&£ f 1820kHz £ L£^-£, EI 3 2 tC^f J: 5 
t£>f>{ >#'f££J:t>*0 3 3 (C^-TJ:^^^#'[41CJ: y, ®3 4 <fc 3 & 7 

^ o-r^ ^#;i/7-r £ vx. y-ym^&fc? j 1 4 a & 

[0 1 7 4] 
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ItfflSl 4 c SraK-T^a y ^Htf&y, 3 (DUI 3 5 iC^-Ti:^ fiffiffHtas 1 4 
c WWbSB 18a £ftl£3P 18b £ ftT V^5. 

_La&Lfe«fc3ic, t;i"<;i/h^#l3Pi 4 bti, l>->iM7^Bi4a 
tcT£j&£ft£ h->^#icovNT^;i/^;i/ h3SSl^aS:J6 > r : fc(Z)Tf»5*«, ^ 
hiEfJIW l 4 bti, 09*.tfBI3 6 iz^-t ioWSSttSr^ 

ttffltf-DtfiPl 4 c<DK^ hMfcSPl 8 al±, 7 lC^t*« 2 0 

a<Z)fg# (-fr^/l/J&tt "O" ) b->M#^m-7-f ;t/# 1 4 a^^^as ( 

Re) A7iz£ft<£> r©0 3 7 tc^tt^2 o bcDfS-Sf 

£M5 (Im) A73£*U dft&^te-^tCoV^T'** hMtS%ffltft*. 
[0 17 5] 

$?>{c. ft £fls l 8 b t±, hMt^i 8 aict^^ h;i/^fb$ftfe^#{co 

vNTj^ric^-r^: (29) izm~r nnzftte^x. zo^? wws#©&*B£ft 

e = t a n -1 (I m/Re) - (2 9) 

MVN-t. 0 9S?7>if>f ^>^»ffig|Sl 4 d<0#j£tCoV*Tf*iz&'r&. 
[0 17 6] 

0 7J?T>^>f5>yiffl»l 4 dte, ffifflffifSPl 4 clCTtmSftfc, 
«i«0 3 8 (a) lCj^,fce>&tfcfflte#&fcfctC, 0 > lCfc£;& 

. 03 8 (a) , 038 (b) IC^-f^lC, 3 <D h - <fc 3 £ 

o ^ yyy iz&2>&2 id-is, Wftm-zo^P^-fr&z i d - 2 tmvz 
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[0 17 7] 

, ^ ytfh-t&o lx.ll 03 8 (a) lCj3lt507y7>^21d 

-ncigtS2o©t>^2 1 a, 2 1 c£>e>%tc£VM:&, 0 9S?7> 
,£jCa£V^>:/;i//&2 1 a fci^CD^^-;!/*^ ^ Ut^ttJtS©!^ 

So 

[0 17 8] 

1 j Tit h->f#4^7^;H14 alCfe^T, SJlfefriffc 
[0 17 9] 

fff-jjas 1 4 ct'lt h->«t4«7-f 1 4 a lCT£f£3 *lfcM8if§# £ b 

hge^BP 14b lCTti;i/^;i/ h&siu 

[0 18 0] 

* fc, o ^ vyy&xj > ^s&mas i 4 d -e&, ttffitrataj i 4 c a* e, ©it 
^i:bt#tt5o lie ±jft©0 9s?r>/SL»ffi»i 4 dt«, &mmmi 

4 c^P,©fiffiff-»Oie*S:S^T, Biy^otloff©^ffct5 2o©M 
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[0181] 

mm&r$%&3 He -ei*, o ^y>,£#-f ^ >^»ffi§p 1 4 d {ct#s$ 
nt=.*4 $y?&£.* b-ym^&myj ft* 1 4 aict^^tifc h-ym^ 

4 f T*tt, mmftmmm&ttimLfc* 4 ^ y vmm\^ mmm^mmmftm 1 

[0 18 2] 

(d-3) *nig^icfe^sigiiigMffiap©m03 
iMJf&ffigp 1 k©?i® >^ 1 4 f #$H{ciiE3 9 ic^-r<fce>ic, #y 

^«3B«»2 2a, -«C«fi«W2 2b, 1 / 2 |S6l#aS 2 2 c 33«fc tf 

2 fg©^m©«ciii©#'K 4 ft* 2 2 d 

iCTff&V^-S :7^;i/#«C (X0~X2n-l) S^tStiOtfe'J, — #C5£i£ 
^g|S2 2 Mi, iia^©«^rai?£B3P 1 4 e fre><Z>3Sj£H#H t d 

«fc»j, «®i^7^;i/^cD#M (xo~x2n-i) £Tfa<z>5£ (3 o) ©<ke>{c 

[0183] 

Ym= (Xm+l-Xm) td/ (ts/2) +Xm (m=0 ~ 2n-l) 

••• (3 0) 

;i/#£&$MtX0~X2n-l<Z)e> *>"C\ £ 2 ft Z &WiQ> 

CICDtB^lCfc^T, Xm+1, XmC^^^WPS^ AD3>A 

-# i d<DV-yy°vyifm^t s©i/2t'*»j, ^ottfclMBrtaxM+i, xm£ 
© |g t £ m v * * - £ &c «fc y ± ft © - #C 5£ iC o V % T # to s r t # # S © T* & £ c 
[0 18 4] 

Ofc^ot, 7-f ;i/^^ISXm^P,51^^r^t d ^^5SMS tlfeffittt> -Lift© 

5 (30) (C^f «fce)tC#m$tie o 3<Z)J;-MCLT, 7-f ;i/^«««*#aP2 1 



5 5 
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[0 18 5] 

1 /2W§I^SI52 2 c it. m&Z'&tbZfcfolZADnyA-* 1 d <Z> 2 

>^M«»»c-rsfe«&{c, 3i®^3itfe©7-r^/^«ffcS: i/2^ra5[<%©T?a> 

j& "X" ©J^lCfcStft^iCfcfU _t3*©—*^jS«» 2 2 b £ J: Of 1 / 2m*>\ 
±M<D-lfc£&®M2 2 bfcJ:tf l/2|S5l£fflS2 2 c {C £ £ ^ 

*; a - jv % 4 x y fcff &fc> ti £ o 

[0 18 6] 

<{ v>t>( y#ji74 ;i/#ic j: y#«ati, i /2isf5i£aP2 2 c^f>©7 

jgfigttrfflfls 1 4 gtt, _hxgbfeJ;e)lcM@7Y 1 4 f ici: >j1cd^ 

<Bi6IItf#*:ffe«®Hffi'ftfflSl 1 left*"** J: e>tCfcoT^S. 

[0 18 7] 

£0<fc3fc#JEdUC«fc*J, 0 3 9 tCg«7-f 1 4 f T*\Z. &33ttffittffl 
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•5. 
[0 18 8] 

[0 18 9] 

**3»^»»cfev^Tl4, jftiK^* l*^4oT^*^ affile 
[0 19 0] 

(d-4) *mmmmiz&tt znm&mmz&tt zmmy a k*v>%\ a&fc 

[0191] 

r(3D04 2 jc^-rMM^'C i 4 f li, 51M7>f ;i> # fly&fi^gp 2 

5a~2 5e, |E#¥!l^3G 2 5 f , MUX25gfiJ:tFI*M»2 5h5: 

r^T% )h#&WL$kW%!>Z 5 a~2 5 e 14, ^tl^tl^TS^M^^r^ 

*#3|5 2 5 a l4M®^F^t d = OCDflffifc^f £7^f ^ SrAUfrrS 
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7j>v*mmuwB2 5bi*mmi%mt a = o. 025^0^^ 

[0 19 2] 

2"b&C, 7^^M^§2 5 cliJiM^t d = 0. 0 5^ sffl#tt5:t 

-tzufr* zmm-t&fcsxDffimz&nL. 74 2 5 d \tmm 

l^td = 0. 0 7 5 # s«^|n7^^^MtS^©MI^ 
L/, 7J )l*ffim$kW®2 5 e(iiII$ISt d = 0. UsO#MtS7>f 

[0193] 

2 5 f gJEBfrngmtt 1 4 ej»&05!ttl$NfflttSt d & 

t^fc*., IMtd^ 0nsJ^±tl 2. 5nsj:»J%/hSl^ttg 
^ TOj tflgU 12. 5ns«±t37. 5 n s J: U V^-£telE# r 

U i:WtU 3 7. 5ns^±T'6 2. 5 n s J: »J ti^SV^Iig^ T2 j 
ilW&U 6 2. 5ns«±T*8 7. 5 n s «fc »J fc/J\3 V^&-&ttE# r 3 j fcJR 
87. 5 n sJK±T? 1 0 0 n s i:*J*>/hSv^-&ttE^ T4 j fciWS-rS 

o 

[0 19 4] 

MUX2 5gil K^fl3e»2 5 f JCTflfjea*lfe31fil»W0Ka-K^ 
mM©3iS£7-<^ 2 5 a~2 5 e frh<D7 J 

MUX2 5gt'it %&WfeM2 5 f lC33V>T®M^fS©K^^ r 

oj 7»*si:2|9l^3tifc»#k:ti3g®7Y>a/^filjR««pas2 5 afrba>7 4 

M2 5 b;ft*e>©:7>f 3iMB£l§l<Z>E## r 2 j ilWjeS tl 

r 3 j T*&£tni£ztif~M&izirMm7j jizmm$kw%$2 5 d*>e,®7 
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[0 19 5] 

S^IC, &&&fr$kMB 2 5 h tt, MUX2 5 g # & <Z> 7 ;i/ # & # »J Hi 
M MM £ Mft 1" & % © T? *> & = 

[0 19 6] 

{C^bfe^^^^^&MM^^ )l$mm&W®2 5 a~2 5 e tCT«#LT 

iE^w^iP2 5 f k&^t, mmmm^nr=.mmmm(DA^±m^.moyy 

4 ;i*'ft J &<D?*><D^irti<Dm&a>y << ^^MS:it^t^S:flSU MUX 
2 5 gicfcvN-t, ^W3t«2 5 f <Dmfe&mzfavt=.y J ;i/ # #ffi<Z> 7 >f 

[0 19 7] 

(d — 5 ) *mfej&M<D&iBibft i &a>m2<?)9tm&£. Grammy 4 

m 

±7&<Dms 9 *fe{ii4 2©«^tc mmyjfr* uf t LTteEi4 3 ic^ 

4 3 c, I F FT4 3 d <fctfg*i&#*&3»4 3 e &^&*.T4fJ&3*W MS£ 
H*ra»ffiWl 4 e{CT^m^tlfe5»M^r^tCi^CT I FFT«atCj:»;31J£Wtt 
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[0 19 8] 

rrr% p f 4 3 a M^I^titA'-n- Ff§ 

[0199] 

±&(Dm4 4 {c^i-7^;i/##ftfcov^te, j^t©^: Oi) ~ (33) iz 

1 : 0 ^ f ^ 2. 5MHz, 7. 5MHzSf^fs —(31) 

cos 2 ( (f - (fc-fx) ) n / ( 4 * f x) ) 

: 2. 5MHz^f<5MHz -(32) 
cos 2 ( (f - (fC -fx' )) ?r / (4 * f x' )) 

: 5MH z ^ f ^ 7 . 5MHz -(33) 
_Li£tf)5£ (31) ~ (33) &C&V^T, fc=3. 75MHz, fx=l 
. 25MHz, fC =3. 75MHz, fx' =1. 2 5MHzt'fe'J, rtf># 
MS:, *>7°U>^Mtif s^nT'fraiiC^f It, G = 

gO—gn-li:-r^ (ntt, 2CD^£lil£&£ifc) = 
[0 2 0 0] 

jc^-r«fce>j&ffiffi4#ttS:««©g*a*«i!a»4 3 ec^sra^ts. 

[0 2 0 1] 

0 = 2?rf *td : O^fgf s/2 -(34) 

££{C, iiS4 3clt ±1©^ ItL P FI^S5 4 3 a^^,©^^ 
(gj 4 4#flg) t> &*B4#teff#8B 4 3 bA^<0<affl4tffi (0 4 5 #M) £;fr<b 
, gTODS; (3 5), (3 6) lCfot» (Re) , ftftfl! ( I m) 
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[0 2 0 2] 

Re=G*cos6 — (35) 

I m = G * s i n 0 (36) 

IFFTWM3dlt ±&(0^»®4 3 clCTttffiSftfcfcRe, 
I mfr£ I F FTff»#l3£fTe>&CZ>T*&y, M^.«±M(0EI4 4 , tH4 5JC^ 

[0 2 0 3] 

£"dIC, M^&^MMgM 3 e I F FT&3Ig|54 3 d-e?#<o*l£7^ 
[0 2 0 4] 

4 3 dizxmy-v x-$tm*m~t %>* 

[0 2 0 5] 

(d-6) *nj6^ffl»cfe^5H^bap©attw 

H4 7tt#|gffi^JttUCt3ttSHte<ffc8|Sl 1 S^D^^HtfeS. 



6 1 
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±7&Lfr&oK, HfgtfbSJiifciu ^y=L-)\s*j ^ ysfmzmftztitMn 

l 4 q SrSI&^bf SZliilcj: »jri j, roj tfctt r-ij cd3Mt-*- 
^tltffiiJtSLMS 14h&-£fc*.Sfcfc : fclC, LMS14 hlCTHffiftS . 
nfcM^-^fCoVNTCD^-^X^-^W^-rS^x^^^^-WS^ 1 4 i 

[0 2 0 6] 

tSiolC^otV^o LMS 1 4 httJgiC> ft^&MSaP 2 6 a , 

«|R»jEW3e» 2 6 b , /I/*#»»ffiW2 6 c^J:tJf3«W3eflP2 6 d £^ 

[0 2 0 7] 

i*ii^iaii2 6 att, ^©zr^<7^;V^^#m^2 6 c(CT»ffi$ 
-f J:?^, 5otf)# y^-fiMRX 0~X4 (C^St-V V9fr-74 )\j*\Z.& tJ*J&3 

TO*W2 6aH r©04 8lC^f <fc3lC, ^>f>»iE# 
fttit&iH 8 a - 1, Him 4 8 a - 2, «BP4 8b-l~48b-5, 
g|548c-l~48c-5, fflJMM 8d-l~48d-5, IftftftlMHU 8 e 

[0 2 0 8] 

3^T% iii4 8a-2tt, ^3.-;i/*>f ^>^#lCjgipItt&ffi8ISl k^S) 

fts«»&flllM-&*>(J!>-T?a&y. «SP4 8 b - i ~4 8 b - 5ii, -en^tiiic 

[0 2 0 9] 
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f &£>t>, 8b-l~4 8b-5 \$i/y b WT^Z £ bTlitBf 

o 

1^4 8 b-l~4 8 b-5tC, ^ft-?*!^ 9 IC& tf^JgipUfi 
d 4 ~d 0 1$$ »;^X0~X4 £ ITfjfS *l£B#,&;fr "o, 1 ^SJa — Zl/ 

■^>r ^ ^^Ifetctt'r-** 5 ^^ r©^-eiiM@SP4 8 b - 1 ~4 8 b 

- 5 iCtt-etl^tllgiPatf^-^ d 5~d 1 ^JlglC^StlSa 
[0 2 10] 

$Ltc. 8c-l~4 8c- 5 33«fctFin»:»4 8d-l~4 8d-5fc 

jcOtifDilIgH 8 e ICfcU, 8 b - 1~4 8 b- 5lCT&M2*lT 

6*y^Cftj*©*f^i»»*#*4 80- 1-4 8 o - 5#Mb(Z># y^ffcfc 

4 8e^^C5f-^t:Mk (04 8 ©#-&tCtt k = Uj ) Sr^lft 5 %©T* 

[0 2 1 1 ] 

Ife^ot. i»MI$2 6 atf)«3l$4 8 b - 1-4 8 b - 5, %iWB 
48c-l— 48c-5, JTSB 48d-l~ 48d-5, WfaffiMU 48efc 

zTtmnm* 8 f ici: j^t©^ (37) t^t-j^ J* fc^fc-s 

S n 

= k*(X0 * C 0 + X 1 * C 1 +X2 * C 2 + X3 *C3+X4 *C4) 

- (3 7) 

a &k, &mffis£WfeB2 6 bit. mmm&rn 1 1 KTttmstifciBiM&H 
Msnfef-ffcitfls ■ m^-rsisc* s/jMinisacj: uw*? 5 -*^ 

[0 2 12] 

Ktttttctt, AMRMlEWSfflS 2 6 b tt, «#&#«e*Sn£ r+u , roj 



6 3 
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bfrKL r+u , roj , r-u <D\,\'?njMz&m*&m&<D&&mM£.<D& 

5t)0t^»J, ^/#^¥(I)taP4 8 g, gO^»9S4 8h, CdciTO 
3P4 8 i «fc^jDKC«P4 8 j £^&*.T«^£*lT^3 0 
[0 2 13] 

7-f;H«ia5i2 6 c it, ±&(DmfeB2 6 bfr£A:£3*lS&lHBE r 

S#«y:7#IfcC 0~C 5 aifg|!4 8k, 1114 8m 

-l~48m-5, JDiras 4 8 n - 1 ~ 4 8n-5fiJ:^y ^ffc^SP 4 8 
o - 1 ~4 8o-5 £^&x.T#J&£*iTVa£ 0 
[0214] 

f &frt>, ±ifflafli4 8 k, §HllfflS4 8 m- 1-4 8m- 5, jftftftS 4 
8n-l~48n- 5 £ <fc # <y BP 4 8o-l~4 8o - 5 0>lfr#lC 

J: IK J^T©^: (3 8) ~ (4 2) IC^ff 3? JC J: U # y ^ffcC 0 ~C 4 

idlC&oT^S, S (38) ~ (4 2) £fcV^ 

ateJRjfcflMR-e&y, o<a< i (DmmtfmiRznz Zoizft^x^z, 



[0 2 15] 



CO = 


CO + a * Err 


- (3 8) 


C 1 = 


Cl + a*Err 


(3 9) 


C 2 = 


C2 + a*Err 


- (4 0) 


C 3 = 


C3 + a * Err 


... (4 1) 


C 4 = 


C4 + a * E r r 


- (4 2) 




04 7 tC^t-T 3 ^JpffJtSP 2 6 d it. 


I^ii^jMl2 6 a&Tfi<fr& 



€ JC J: »J 3 ffiJ|Hl3tS:fT3&^ BPt>, tm^fi^&^&JSaP 2 6 a 

mSP4 8 a -2JC J: @5t£ tlfc^-f X l/^ ( r±0. 5 j ) iC 

j: s^/MfcifcfcfTfc e> r h r* 3 ffi^ e> h &T*g z> <t e> izmiEz nx v^ 

[0 2 16] 
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^m&iziz, mwimmm* r+u fcitflgLtajAts-^ ie*gffi<r-* 

i:@gX7^f^i/^ r-o. 5j fc&Jfc«Lfcjfg£l* dr^HJt^ 9 

ic, Sififg^-^tfiiMtf) 2 o©@g^7>f7. L/K^ r-o. 5 j t. r+o. 5 

j £<z>m<Dmx*&2>m&iz&. mmmmm^ roj h^Lxm^-f £<fce>fc& 

[0 2 17] 

S^tc, H4 7 13t^i>f ^x^-flSS l 4 i ti, Mzifcmizizm^ oiz^ 

r+u r-u ©f-^titUS • ffi^t-<5l^{c. muft^r-fr-Dm 

Sts-*, rtie>©r+ i r-u fcJRDestifelBWIlJSil^'fi: r 0j t 

[0 2 18] 

9gT* r+u 2.fc\ii. r-u ©fi&BtU, fe^fttf)fcV>:7^ y h &iS#2 9 h 

t* roj <z>mzm&o 

roj ©i:r55: r+u fcjfifjtufc*;, *M r+u ©tr5$: roj i: 
#[5tLfc*J> r-u roj tfd^lfetjf^fx^ 

«?X^- (Wave Error) ji)^tS 0 
[0 2 19] 

#-*Mt©fitl«<7 2 - * (Eye#, «*.tfEI 5 0 IC^«J£ 2 9 c {C& Sf9#,6 

6 5 ffiliE# 2003-3009340 
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Al, A 2) &mft%*&^&'&MZ* £ft£ 2o©fe^j&©S*MS:Jfc«U 
mmifi*f*^J3<z>^&* r +U £U •€"5 7?.ftv^& roj £ffiJE~?£o 

2 6 d 0>ipj}£*§*# r + l J fcfcoTv^stf, tfx>f ^x^-fff^SS 1 4 i IC£ 
& r+ij fc, f^-5«5V^ilA2S roj ICSiE-r^ (Bf 5 0 ©fSF^ 2 9 f 

[0 2 2 0] 

Z<D £oftMmz ± »J, ±j££>H#tfb§P 1 1 ©LMS 1 4 ht?tt, *^&<fr#L 

Ms 2 6 a icfcv%T, ^^n-;i/^-r ^ >y#ic^mbfe, ^igiPSIi&jlMSP ( 

^«y^X0~X4) 4 8 b - 1 ~4 8 b - 5 icfeflj-f S £: *>tC, #3SffiSP4 8 
b- 1-4 8 b-5tCT«Hft3n*tg*HI[«, ! 6»?a-A/*'f5>^fei'ni;i' 

[0 2 2 1 ] 

I*ii*W2 6 at'lt d*ie>#«BI5 4 8b-l~4 8b - 5 

r£icj:*j, M*tfffn&©5£ (3 7) <z>j:e>&S^&#ftlf&3£#^^-;i' 
+ U, roj , r- i j ©v^fti^Jc^-r*. 

[0 2 2 2] 

^tf)B#, flMRttiE¥g£tilS 2 6 b Tftt, ±5fi©ft*a*ftaiW 2 6 afc 

mmU^Wtnx. Wbfriz. r+u , roj , r-u ©v^tifrlc^f Z>Wi 

Err©!^ TOj tLXmtl-r^o 
[0 2 2 3] 

Z<DE r r©ffi{C*fLT, #7>f^^«©iC0~C 5 &Co V%T JiM©^ ( 

3 8) ~ (4 2) ODff-^a&H^-TSo fcfc, m< *P=l-)V*>( ^ >^*(CJ3 
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[0 2 2 4] 

muz&z-DX. mn\z.$.totz.=£y=L-)\s9'< k y moim&'r- 9mt*&&7k 

>fr?#->#W< <te>ic&5 (05 l (b) . 

[0 2 2 5] 

fe-£<DSe«6«HCo^T r+u r-u <d?-9 ULTWfe • 

[0 2 2 6] 
[0 2 2 7] 

3£{C, LMS 1 4 h IC <k U , wic^^s/r^^-AOiRftf.^tc^f-rs^msE 

( e ) *nj6^j»tc^^*^-=3- Fwmmn<Dft&m<z>Mm 
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©E^b&V^^-^C^UB^TSitTJKU z3">^- 1 a - 2 
[0 2 2 8] 

jtf'J =f>3 9- 1 a - 2 £R [rpm] HUE 3 1t S £ IC <fc U, r<Z»ffy =f>^ 
7-la-2 IcMMStifetf-A^Sr^Sif-Ai: LTSmtttaJMHtctttlfr 

rcDB#. dCD®5 2{c^fi:e>{c, ^Sffifrra£^M£CD^#£&£#vx 
JfitBfr&ffilfj&fc LTCDtKU - 1 a - 2 *T?08EltS: L 0 [■] i: L, # 

^x^®*^iPfc>Stf*C9A-n- K*T?©8EIH (SBBtSSaD IL1 WttSt 
, A-n- F$:^aELfe^©lf-AXli 0 - K v [m/s] jt^TCDiS; (4 3) CD J; 

[0 2 2 9] 
v = (L0+L1) * co 

= (L0 + L1) * (R [rpm] *1/60*2tt) —(43) 
fit, ® 5 3 tcm-r«ke»C */h«*3t»J HTtl^A-n- Ktf) 1 'Ei^a-^ 
©|4bar[»]i:U ■eiTfdDSMtSBflg&L lmax[m], fcT- AX tf- F 5: v max 
[i/s]tbfc^, £f\ (4 4) <£> J: 51C -£CD 

(^^a-^tt) fmodH & (45) CO «fc O lC:gft Zl £ #T? 

[0 2 3 0] 

vmax= (LO + Llmax) *(R*2tc/60) -(44) 
fmod = 2*bar/v max 

= ( 2 * b a r ) / ( (L0 + L1 max) * ( R * 2 tt / 6 0 ) ) 

- (4 5) 

Uc^ot, _ti£C05£ (4 5) lCTf#£*l5 f mo d £. ADa>A-# 1 dtC 
&Vf2>V>zfVytfffimWlf s i:$:MVNT f s / f m o d ^$fWt & Z £ #T? £ 

[0 2 3 1 ] 
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0 5 4 (a) it. ±&<Z>5£ (45) £/B V> 3 - i: {C J: U , mag, barSi 
tftr-A^tf- K v Sr3g-ftS-^fcS^K:#«?)e>*lS f mo d aHBSra^eiT? 

K«M«6BtcaBV*T, t^^'J^^IKf s&5MHz, 10MHzfcJ:tf2 
OMHz i:Lfe»^©f s/f mo d © fUMSJB & . fnffttB54 (b) , 0 
5 4 (c) &<fct>*0 5 4 (d) IC^t-To 
[0 2 3 2] 

fl&sfej: yco^icts^-n- Ktipfcsssjcfcv^'t, 05 4 (b) ~0 

54 (d) {C&£ <fce>&mu g, b a r J: & A - =1 - KtWJt&frfc'i fc«> 

ictt, 4 omh zwyfv >*Wft»f s tf^T'&ofctf, ^©fs 
/f mo dtf)#£ UT&05 4 (e) (D&olZteZ> 0 BP*>, ^©054 (e) IC 

[0 2 3 3] 

rtucfcfu *»IiC?t)^^A-3- K^^SlCfeVNTli, 05 4 (e 
) ©l^l-Cmug, barCi^ffll^ftt^oti <B ^ -fr > ^ U > 
Mt T* Mi ;«tB f s /f mo d<DM£> JS*T©5S; (4 

[0 2 3 4] 

2<f s/fmod^lO -(46) 
##3818 tc J: U hT« t & * . 

it-f, fg#M$IWJ:b (S/N) £[nj_t£-££r «BtxUT©fft*. 

mm <d w± <t tft&# a # tc Mm y >f x ©jg m * n t v * £ © mmmm <d 

qJcttfeHSifctfTftSStSfr, - fcfif # © fit #6* © & 1 1 ffl * Z> tc & 



6 9 
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[0 2 3 5] 

±&(Df s/f mo d r l 0 j &5V^* T2 0 j JgUii: L£^§ 
(F) -ZOim 

- F^miSg *c lie iT£tjC7)T J: ft tf, /X-n- KJSWK©* 
[0 2 3 6] 

1 CA©AAfllCAD3>^-^ 1 d ft, SbMSSP 1 CW-Ctt^-r 

•r J V % ^m^WM Zftte? tc o V 1 * T & 7 r - A 9 3i 7 & if IC <fc »J 

[0 2 3 7] 

Ell tC^-TK^^aaS 1 C©A*ffll»CAD3>A-^ 1 d £^&X.&V\ 

7-^n^#MS{cj: y±ai©«yffliffi 1 e, *es;a-.n/js«««i 

-r^*-£/H>#L3S3Pi h' fttc A D^&MS£*7&e>«8fg 

[0 2 3 8] 
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S^a-^fc^K^IILTfijfo'efey, V7 H # x 7 IC J: *J tfrf£ $ *l <5 ft 

<Dmmt it, t*'; > hj&^£?a-;i, 1 D£<fctfr<z):7°y > h^^^^-^ 1 d 

[0 2 3 9] 

1 mfci:t>*^^##f&^x-/*SP lnt UTOflMB&mfc'tirSifcti^^S 
[0 2 4 0] 

»sflff6a© "w &vm^ "b" #m) &bzimfcmm<DmmMiz.i3ttz>m$i%. 

[0 2 4 1 ] 

e>tc, h £ lt©7U > h«R^^a-;v l E £&z.(DzfV 

-r&fr*., > h^=eya-;n eic, si ic^-r^uffibgp 1 e, mmm 
^mmwtfrB if, ^ v =l - ;i/j&«&fRttr mas 1 i as * t* *e s? a - mm 

1 m^LT(D#|g$:^fc-&^i:i:t;{C, V7 h x 7 (C J: »J gfrfE $ 4% £ fit fB&BI 
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[0 2 4 2] 

c s»s tc « ^ -r £ ?tt ( * v a - ;vm M:) 

[0 2 4 3] 

££-£fc;tfc;i£&cj: y, 'J>& < £ =kifc&«#fco v>t#«fWK itsiftt £ 

[0 2 4 4] 
[0 2 4 5] 
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5, #SB2|Btf©«#«PR:j5f8u 
[0 2 4 6] 

e> fais^f bf»$g<z>fit#;R k: £ » * k*b s -r * js* 

^H-ffifbSP ic t m ffi s *x H«f b-r - # ^ e> gfj f H^H-f b flf« © © it * ft 

[0 2 4 7] 

(#8B5) Mf§#Jfc&8P#, AM£*i£ft£^3£bii&fB^) l 6£*i£3 I 6lc« 
fe»^tctt|&ffi^afi#4:bT3tyat?*fs»^e>^'rs^- h3P££-£&;iT 
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[0 2 4 8] 

m \z&nz> tc *g ^ -r « m $s» % i* m -r s ?&$t « mm n , 

#gb a r [fim] lufH^aE^^^SiSM v m a x [m/ s ] fc, fff fHif > ^ U > 
^MMffcf s [MHz] fc©B8«**l«, 



ffiHEff 2003-3009340 



#2001—019271 



2<f s / (2*bar/vmax) ^10 
[0 2 4 9] 

© tc w « tc m ^ « % a ffl l t&^tt as s 4x fc & 

f&iB##IR&as tc £ V * T & Ifc »; & t? iC & U , B&fH— ffif bff $R#fB» S ti 
tcMfofr e> ©##JW^©^ £^A/T% f&SB 6 £ AiJ 5 *u 

& JSfi¥^3!»*&3I £ M v > £ d £ &c <fc U fflfe b , 

[0 2 5 0] 

(#fB9) «^e,mje©«**«:*LTBB*Snfez:|t'fbfl|*«:*t?« 
m IC £ tf £ MS #&T* & o T , 

[0 2 5 1] 
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s iz « a -r s as* « $a» & «r m -r s js mmmmm n , t&satt m $ 
© w#^c/)i:b & asianfe* ^ < mm a ft fei»*»3tis« & w * * >r ^ > 

y >f& Z m m h , tat Bft ffi $ ft * >f 5 y 7 MX ft. o T iff f B9«fi» & e> © # 

^<z>j6*n»&#iffiu mmmmtstifcffimzj $ yyMxvt^ fcmmmz^mit 

[0 2 5 2] 

B^mmtm^mmt^Kizmm^nrmmm^mmmm^m^^^-^mt^ 

mizMj&i>t=.-zmfcmm*'£tim^£. LTis*m*, 
«fjSHm^fs# ^ e> i?f iBtes-r - # iz & w * a^ipi^ra &c*g ^ t- s $tst & 

ML 

mmmznf=.m*mmmizm-3^T. mmm&m^iz-o^Tmm&m^m 
izmmv. 

[0 2 5 3] 
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3? ra © Jt & * * t* cd ^stf. tttiHS^iPs mm tc m m ? s mm. 

[0 2 5 4] 
[0 2 5 5] 

(#IH15) B&Sa^^.ScD^'fS^LT, >!f-f A#fS^©flI'ff 
[0 2 5 6] 

& y >r y tf - ? M^sst -r * <fc e> &WLfr$m *m u . 

BrffH2^S©5fe$tlfe^lCO^TMm^^^ t*;wcj:s»*T&fTfcv^ 

fafaJSMSU'** h/i/K:J:S0Wr«***& 0 h z &&<Wj£©&sjSii&8t0> 1 
/2 £±f3S#MMifc£¥<JI#Tt-£:i£: *m'&t~?Z>. tfSBl 1 SB^(Z>'fit?8SBI&3' 
&= 
[0 2 5 7] 



ffilE# 2003-3009340 



#2001—019271 



±<du z # 4 y t° - 9 m t -t s «fc e> 3&iK^«La & m l , 
iff astt^^a © % a ti fe m # tc o v * x i mmm & & l , 

/ 2 & g«ga»*#^* ic ffl ^ 1- s mn<D m t mm l , 

[0 2 5 8] 

c#isi 8) ttfSB— mfcmmz&tim^z&v&tjmzffifea-y'yzfvy 

[0 2 5 9] 

(tfia 1 9 ) a&ff^fc &tff$k&mm<z>m&T-' * zmmmmt b_tfa<z> 

mS©5gS-et&SH«»JitC3tS:jtatS'ti:, nfcft© iu tactile *f1" 3 ,K 
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[0 2 6 0] 
[0 2 6 1 ] 

(#fH2i) BfffB^-r ^ ysf&z&fet&m^ mmffltftt&mnM-znfr 

[0 2 6 2] 
[0 2 6 3] 

(#fS2 3) mz3m<D"riJzjvmmzMm-tz>v&iz. mmftfezfttc* 
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r 

IB l 9 fB«<z>flf#»Jfe:£i£. 

[0 2 6 4] 

«^«3S«:ff«!V^ !3£tt#&3S:fT&ofciBS<Dte#&A:fri: IT, t&SB3S# 
[0 2 6 5] 

(#is2 6) mmm*m*%mizi®m? zmm-tzm^ 
©ffi & y >r > n° - >? mmm t -r * £ e> ^is^ai u 

wmmWLWL^^V h;WC«fc£fl¥#fMJ!lfrk 0 Hz £Rfc<*S©&5M$S8t© 1/ 

o 

[0 2 6 6] 

mm&m^ iz-d^x. wt&mv «rte k. £ w s a#^ »»js* 

|ff|B2^«i ! ai©S6$tife^JcoVNTMMlKtx^^ h;wc££j?i¥#r£ : ?T&v\ 
fufSMMffc*^ h^/tcJ:«j!f«ftg*^& 0 H z £Bft<^*©£>SM?£»© 1 
/ 2 &ftfSBS*#ffi«tcfflSt-S«EII©3l*MaE»ti: J WWTb, 
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[0 2 6 7] 
[0 2 6 8] 

(#133 0) MiB#^>^&£#^£tc&£U, BfrfBipg^^-^coS 

(#SB3 1) ffffBifI^T-*-^©«*i{is^WC^DfeM^##c7)^ffi§:^m 

[0 2 6 9] 

(#fB3 2) ItffBifiS^-^^a^iliS^rafC^DfcMOT-^^^^ 

ir^iguc. Mmm&T-*<Dm*mmmizjzvfcmmm^zMm®tLT. tarn 



8 1 
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[0 2 7 0] 

o m&mz'&\,\**ffimz ^ yy&t it^tsi^^tts, #ib3 

[0 2 7 1] 

(#133 5) fffiB^£*i£#-f ^ yf&h, MmffiMm^n&ffitfom 

mm^mm(Dm^nr^m^^±mmsmmizm^^^mm^^:s z t^nmt 
ts, #133 4mm<Dmmm^m 0 

(#sb3 6) i«fB^r4^§:»ffii/^^>f $yygMizmmfflifrMm<DW, 
znt~m^z±nmmmmizmm-t2>ftmmzi*:z>v%iz > mmm^m^m^ 

M$i^^7^';l/^MSI$:ft^^T^T^^3^$:#^^i-^, #13 3 5fB*&<£>'f» 
[0 2 7 2] 

(#133 7) mm?j )\s*MM(Dr=.8)(D&Mit®;fe-tz>i l z2bfz.^x. mm 
mmmtfi&m^ nLxmv&&oz> m±Ktsm^m z x mm * 1 n 

^m$r«6f ^^iciU^ffil-^^^^r^ii-r^, #SB3 6 fB*C9'ff#$|lfc# 
[0 2 7 3] 
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ffi!I# 2003-3009340 



#2 001-019271 



[0274] 

(#fH3 9) ffffB^Y il/^ifflfeftfflM^tSlCfefcot, BtfIB 

e> g£*x £ (c^o Tfij# $ its £ & © ? ;v # #ttB9iS:^ -f > ^n^xm 

6fB«<A«#8tlIfc#& 0 
[0 2 7 5] 

(#sb4 0) mm4>rt}ixi&&y i -*$:mm-fz>miz, -^m^m^ 

S3£S:#^t-£, #IB3 9fB«C0«#M^*^o 

efeM^*fettM^fM©e)t.©^-rti^-^<7)a:-/^(7)#^t^ > r-ij 
-^©#^t-^^#*,$:tfrSBM^<Dai^^<z)#^^, roj (D?-Z(D&tE^Z> 
£ x v *J<z>&& h & v * * i: L T , _tSa«3B©fif iB^-H^-? - # r^CD^it 

[0 2 7 6] 

(#tB4 2) mmmv mtzntcm^ommw.*. Ezmitztifc?-* 
(#fB4 3) B^^Ia®tum$4^fefs#(Z)ig^sii^cov^T, r+u x» r- 



8 3 
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x\z r- 1 j £.mmznt=.mmufrit roj # 
IH4 ifa«©'W#^^ 0 

[0 2 7 7] 

mm <d mm x* ta sb^hu: tc ^ & $ £ 1 1 % 

«friB3sii^ aiM# (cs^vnt, gytztitz-yb & mmm^. ^nt=.%<D mmmm\z 

& KM ft*: 

trffB^-^l¥©'W#^Stfl3#ifi^-^^©^i:bhbTM^^^^^ 
LTIfc U&tf-#, ffffB^lll^^cD^^^^^im^mm-^co^ 

[0 2 7 8] 
[0 2 7 9] 

(#tB4 6) wias^snfe^^iBjtsanfc^^ttfla^iiitc^r-rss 
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m % x fc s a* ^ a* & Else -r s &c & t=. o t , 

faf B$t# - mfg# ic o v * x®M ¥^ & * m u 

B«iattffi$tife#i*¥^ffi^#^«)^$tifemi^t#v^S:j®^TVN 

^ tc w * ^^^§ra©^^{c o vat t l tsj y &tstt&fr h m^-tz 

[0 2 8 0] 

(#tB4 7) m&frib. Mfenmm&zmvx i rkTtmm^nr^mitm 
mmm&m^fr *> mmr.mitmm<z>mm& ic s w s g^&s & » m -r & tc & 

[0 2 8 1 ] 

(#iH4 8) mmm*m®.&mmz. &s*mm&m 
mtLxmmL. mmmm^nr^m^mmmmmicm^^x. mmmmm^iz-D 
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(#134 9) HM*;fr6«(y&*tlfc, ffrJ^ffitffcR&^l/T l&7t««3 
[0 2 8 2] 

(#ib5o) mibfrbmv&*nt=., mM&mm-gkzmbT l&^segs 
^ t s m # m wi ts: & » m -t z> ^ m t > 

[0 2 8 3] 

[|§H^©^] 

[0 2 8 4] 

f tfit $b (d mmn & w & m*m&& & m m -t « ^ & r=. »; > m<*mmfr mu^m. 

[0 2 8 5] 
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o o , =gfi#t^ © A U x - */ 3 > * j£ 5 r £ % RTtg l? & S . 
[0 2 8 6] 

»#£6, 7fH*©*^W©'^^^glCJ:tHi, #«1WISaPiCj:y 

y y m&ftmm <d m± & £ # g #ic^ y >r xgdm h *^ £ *x t v * 

5 »£- © & EI £ Z H Ifi X g Z> (£ *\ -ffiffcfff $6 

yymmzmt Lx%nm^tmm<om^mm^<^^t:^x^^(Dx, mm 

[0 2 8 7] 

> «#«JjifflSlcfevxT^#S:Btyi&tftca>fey, :^HflStf##ffi#S*ife*#*v 

Jgfcfflv^r £&C<fc y*![5gU f[f^^{C^oT, ^^e>©M#©gP^Sr^jy 
mbT, 3Jy ma*ifc»^«:z:|lffcfl|«S:*tf«-^4i lTK'JM3t^§S 

[0 2 8 8] 
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[0 2 8 9] 

«IIIS8IS^e>0^©jg*g#S:»teL/, J*ffi2*i£:*>f S^j&JCfSo 

& -t & &m o tc m&ommmm & \%± s s r ^ # -c* ^ 5 * u & § « ^ ^ 
5tf ^ r > tr- s3t«^M-^ & tbmu iit?^ 

ic li, © # ? */ y y \Z- Jumz j; s ^F#ra^#S^ i: £: =fc tc HJi&©^3SS£M<^ 
-*>^U >m^«!<i!i;y, g*«j£0>fc«><Z>=i;* h&^ffilcBff«3*S 

[01] 

[H2] 
[03] 



8 8 
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[04] 

(a) ~ (d) ttv^-rn^^W^-mfe^flltCfeWS^-n- KftiK&tt£ 
§fc9!lf-&£:<5b<Z>0T*2i£>S„ 
[H5] 

(a) ~ (c) ttVN^tl%^HW^Cfe^^^UmLg|5(Z)g&#$:m0^-r-g>fc 
#)<2>0-e&£o 
[07] 

ic s w s w y as u as ©s&# & si mi -? s r=. &> <d m v & s . 

[0 8] 

*mM]&M<D2£MM £ b T <D W y m U £ f ^ n y v m T* & S . 
[09] 

(a) ~ (c) LT(Z)^jy ffiLas©»f^&Ui 

[010] 

*£ttft?jm jc & w s & m^^i & n m -t z> m x- & s . 
[0in 

^mmmmic & w s &Mg«ttiMKiR& bit & s . 

[012] 
[013] 
[014] 

*n«s^j»tc & w & ttmsvttffliKttd' & aits H-e* « . 

[015] 
[016] 
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[Ell 7] 
[018] 

*mmmm k & w s g£ £9«ffif & -r s 0t* & s „ 

[019] 
[02 0] 
[02 1] 

#2&J6 JR ic & W 5 igM M^Jgc 0J % « « h -e * * . 

[02 2] 
[02 3] 

*ll«S^flRK:fe^saM^«MIS«^ffi©»^&^W^Sfe»©0'T?&«. 
[02 4] 

[02 5] 

[02 6] 

[02 7] 

[02 8] 
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[02 9] 
[0 3 0] 

ic £ S * - jgffitt ffl ftp © 1&# & 3iWfSfe«>C!>BI"??S> 
[03 1] 

(a) ~ (c) m^n^mmmm\z^n ^>^v =l- )vMMmmmmmm 

[03 2] 

jc w 5 *e V a - /i/j&&£Kffi ffiffi ©»f^ & mre i" £ & #> a> 

So 

[03 3] 
[03 4] 

#£J67gJ» tC fitffit^a- /l/j&e£Hffi ffi^P ODgfrfE £ & f * «> <& HT? & 
[03 5] 

a 

[03 6] 

^mmmmiz ^s^^a- /i//&&m$r & M-f s £ & © 0 -e & 

[03 7] 

^H^SS tC fittfi^^a- jg*g» fflfip CD g&f£ & & 5 «> <Z> B T & 
[03 8] 
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[03 9] 

o 

[04 0] 

[04 1] 

[04 2] 

0T*&£„ 

[04 3] 

0T*&£„ 

[04 4] 

tf>0-£&-5o 
[04 5] 

tf>0-e&£o 

[04 6] 
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